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1
SUPPORT ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATIONS

The subject application is the National Stage of Interna-
tional Patent Application No. PCT/US2016/043847, filed on
Jul. 25, 2016, which is expressly incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION AND
METHOD OF MAKING SAME

1. Field of the Disclosure

The subject invention generally relates to a support
assembly for mounting coupling components and a method
of forming the support assembly.

2. Description of Related Art

Support assemblies for mounting coupling components
can be used in applications throughout various industries.
Typically, the support assemblies include two components,
a mounting bracket and a coupling component. The mount-
ing bracket secures the support assembly within the appli-
cation. The coupling component couples two or more con-
duits together. These types of support assemblies can be
used to secure coupling components for fluid systems that
convey fluids such as fuel, coolant, motor oil, hydraulic
fluid, and transmission fluid. For example, the support
assembly can be used to secure a coupling component in an
engine compartment of a vehicle.

Various mounting bracket designs are available. The
design of the mounting bracket allows for efficient position-
ing and mounting of the coupling component relative to
other components, and protects the conduits from mechani-
cal damage, including damage incurred while mounting the
support assembly. Current designs may include: bolted
metal brackets and elastomeric bushings, elastomeric coated
or uncoated metal or plastic clips, integrally molded ther-
moplastic materials, and/or metal brackets welded to metal
conduits which are then crimped onto hose ends using stems
secured to the tubing and/or ferrules.

In some current designs, there can be manufacture and/or
performance issues. As such, there remains an opportunity to
provide an improved support assembly that can be efficiently
mounted and is durable.

SUMMARY OF THE INVENTION

A support assembly is disclosed. The support assembly
comprises a mounting bracket, and a coupling component.
The mounting bracket comprises a first material and has an
engagement surface defining a void along a first axis. The
coupling component comprises a second material that is
different than the first material. The coupling component has
a first end, a second end, and an intermediate portion. The
intermediate portion extends through, and partially fills the
void defined by the mounting bracket. The intermediate
portion defines a fluid passage about the first axis within the
void and also presents a locking surface. The locking surface
abuts the engagement surface to prevent rotation of the
coupling component with respect to the mounting bracket.

A method of forming the support assembly is also dis-
closed. The method comprises the steps of forming a mount-
ing bracket and overmolding a coupling component to the
mounting bracket.
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The support assembly is easy to mount, durable, and
prevents the rotation of the coupling component with rela-
tion to the mounting bracket. Further, the method of forming
the support assembly is efficient.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the subject invention will be readily appre-
ciated as the same becomes better understood by reference
to the following description when considered in connection
with the accompanying drawings.

FIG. 1is a perspective view of a fluid system showing two
support assemblies.

FIG. 2 is a perspective view of a support assembly
including a mounting bracket and a coupling component
with the mounting bracket presenting an engagement surface
shown in phantom.

FIG. 3 is a perspective view of the support assembly and
the coupling component defining a fluid passage shown in
phantom.

FIG. 4 is a top view of the mounting bracket.

FIG. 5 is a side view of the mounting bracket.

FIG. 6 is a perspective view of the support assembly
showing the engagement of a second flange with a second
opposing surface with the engagement surface shown in
phantom.

FIG. 7 is a side view of the support assembly.

FIG. 8 is a cross-sectional view of the support assembly
taken along line 8-8 of FIG. 2.

FIG. 9 is a cross-sectional view of the support assembly
taken along line 9-9 of FIG. 2.

FIG. 10 is a cross-sectional view of an alternative embodi-
ment of a support assembly having an alternate engagement
surface.

FIG. 11 is a top view of the support assembly shown in
FIG. 2, with the engagement surface and the outer diameter
of the engagement surface shown in phantom.

FIG. 12A is a top cross-sectional view of the support
assembly taken along line 12-12 of FIG. 7.

FIG. 12B is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is a triangular configuration.

FIG. 12C is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is a rectangular configuration.

FIG. 12D is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is an oval configuration.

FIG. 12E is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is an ellipse configuration.

FIG. 12F is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is a curved groove configuration.

FIG. 12G is a top cross-sectional view of an alternative
embodiment of a support assembly having a cross-sectional
profile that is a keyhole configuration.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to the Figures, wherein like numeral indicates
like or corresponding parts throughout the several views, a
fluid system 66 for a vehicle (not shown) is show in FIG. 1.
The fluid system 66 comprises a hose 64 for transporting a
fluid, a support assembly 20 coupled to the hose 64 and
adapted to be coupled to the vehicle. The support assembly



US 11,326,730 B2

3

20 comprises a mounting bracket 22 and a coupling com-
ponent 24 coupled to the hose 64. The fluid system 66 is
generally used in a vehicle, such as a passenger car or a
truck; however, it is to be appreciated that the vehicle may
be any configuration for providing transportation. Addition-
ally, the fluid system 66 may be used in any industry where
one or more hoses are required to be coupled.

As shown in FIGS. 2-5, the support assembly 20 com-
prises the mounting bracket 22. The mounting bracket 22
presents an engagement surface 26 defining a void 28 along
a first axis 30. Additionally, the support assembly 20 com-
prises the coupling component 24 having a first end 32, a
second end 34, and an intermediate portion 36. The inter-
mediate portion 36 extends through and partially fills the
void 28. The coupling component 24 defines a fluid pas-
sageway 38 about the first axis 30 within the void 28. The
intermediate portion 36 of the coupling component 24
presents a locking surface 40, wherein the locking surface 40
abuts the engagement surface 26 to prevent rotation of the
coupling component 24 with respect to the mounting bracket
22 and the hose 64.

The mounting bracket 22 is comprised of a first material.
The first material is typically a metal which provides
strength and rigidity needed to brace the support assembly
20. Preferably, the metal is plated steel. It is to be appreci-
ated that the mounting bracket 22 could be made from any
material provided it posses the required strength and rigidity
for the application.

The coupling component 24 is comprised of a second
material that is different from the first material. The second
material is typically a polymer, preferably a composite
material. The composite material of the coupling component
24 can withstand elevated temperatures and other stresses
encountered where the support assembly 20 is employed. It
is to be appreciated that the coupling component 24 could be
made from any material that can be formed in an overmo-
Iding of the mounting bracket 22.

The support assembly 20 contains a fluid passageway 38
extending from the first end 32 of the coupling component
24, through the intermediate portion 36, to the second end 34
of the coupling component 24, as shown in FIG. 3. The fluid
passageway 38 extends through the void 28 in the mounting
bracket 22. The intermediate portion 36 has an inner wall 42
facing the fluid passageway 38. Furthermore, the fluid
passageway 38 allows sufficient space for the engagement
surface 26 of the mounting bracket 22 to abut the locking
surface 40 of the coupling component 24. The inner wall 42
of the fluid passageway 38 is a smooth surface. The smooth
surface allows for fluid to flow in a laminar manner through
the fluid passageway 38. Laminar flow is advantageous by
allowing fluid to move quickly and efficiently through the
fluid system 66.

The engagement surface 26 of the mounting bracket 22
has at least one groove 46. The groove 46 is filled by the
second material 36 of the coupling component 24. The
groove 46 is utilized to prevent rotation of the coupling
component 24 with respect to the mounting bracket 22 by
abutting and engaging the locking surface 40. The engage-
ment surface 26 of the mounting bracket 22 may be a single
groove or a plurality grooves. Additionally, the at least one
groove 46 can have a polygonal shape, a curved shape, or a
combination of polygonal and curved shapes. As shown in
FIG. 12G, the engagement surface 26 is a combination of
curved and polygonal shaped grooves, known as a keyhole
configuration. It is to be appreciated that the at least one
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groove 46 may be any shape that prevents rotation of the
coupling component 24 with respect to the mounting bracket
22.

The engagement surface 26 of the mounting bracket 22
may have a plurality of grooves 46 filled by the second
material of the coupling component 24. The plurality of
grooves 46 may be any shape that prevents rotation of the
coupling component 24 and attached hose 64 with respect to
the mounting bracket 22. Meaning the groove 46 or plurality
of grooves 46 can have any combination of straight and/or
curved configurations. Additionally, the collection of
grooves 46 may be described as a polygonal cross-sectional
profile, a curved cross-sectional profile, or a combination of
polygonal and curved cross-sectional profiles, known simply
as a cross-sectional profile.

As shown in FIGS. 12A-12C, the groove or plurality
grooves 46 of the engagement surface 26 collectively define
a polygonal cross-sectional profile. The polygonal cross-
sectional profile is selected from the group of a triangular
configuration, a rectangular configuration, an isotoxal star
configuration and combinations thereof. It is to be appreci-
ated that the polygonal cross-sectional profile can be any
shape or combination of shapes that collectively enclose the
engagement surface 26.

As shown in FIG. 12A, the polygonal cross-sectional
profile is an isotoxal star. It is to be appreciated that the
polygonal cross-sectional profile can be any star polygon,
can be any size, can have any number of sides, and the length
of the sides do not have to be equal. Additionally, the
polygonal cross-section has an inner diameter 44 defined by
the fluid passageway 38. It is also to be appreciated that the
inner diameter 44 can be any diameter suitable for the
application of the support assembly 20.

As shown in FIG. 12B, the polygonal cross-sectional
profile is a triangle. It is to be appreciated that the polygonal
cross-sectional profile can be any triangle, any size, any
orientation, and the length of the sides do not have to be
equal. Additionally, the polygonal cross-section has an inner
diameter 44 defined by the fluid passageway 38. It is also to
be appreciated that the inner diameter 44 can be any diam-
eter suitable for the application of the support assembly 20.

As shown in FIG. 12C, the polygonal cross-sectional
profile is a rectangle. It is to be appreciated that the polygo-
nal cross-sectional profile can be any rectangle, any size, and
any orientation. Additionally, the polygonal cross-section
has an inner diameter 44 defined by the fluid passageway 38.
It is also to be appreciated that the inner diameter 44 can be
any diameter suitable for the application of the support
assembly 20.

As shown in FIGS. 12D-12F, the engagement surface 26
is defined by a closed curve. The closed curve is filled by the
second material of the coupling component 24. The closed
curve collectively defines a cross-sectional profile selected
from the group of an oval, an ellipse, a curved groove and
combinations thereof. It is to be appreciated that the closed
curve cross-sectional profile can be any configuration of
curves that collectively enclose the engagement surface 26.

As shown in FIG. 12D, the closed curved cross-sectional
profile is an oval. It is to be appreciated that the closed
curved cross-sectional profile can be any oval, any size, and
any orientation. Additionally, the closed curved cross-sec-
tion has an inner diameter 44 defined by the fluid passage-
way 38. It is also to be appreciated that the inner diameter
44 can be any diameter suitable for the application of the
support assembly 20.

As shown in FIG. 12E, the closed curved cross-sectional
profile is an ellipse. It is to be appreciated that the closed
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curved cross-sectional profile can be any ellipse, any size,
and any orientation. Additionally, the closed curved cross-
section has an inner diameter 44 defined by the fluid
passageway 38. It is also to be appreciated that the inner
diameter 44 can be any diameter suitable for the application
of the support assembly 20.

As shown in FIG. 12F, the closed curved cross-sectional
profile is curved grooves 46. It is to be appreciated that the
closed curved cross-sectional profile can be any combination
of curved grooves, any number, any size, and any orienta-
tion. Additionally, the closed curved cross-section has an
inner diameter 44 defined by the fluid passageway 38. It is
also to be appreciated that the inner diameter 44 can be any
diameter suitable for the application of the support assembly
20.

As shown in FIG. 12G, the cross-sectional profile is
combination of a curve and a polygon. It is to be appreciated
that the cross-sectional profile can be any shape or combi-
nation of shapes, any size, and any orientation. The cross-
sectional profile shown in FIG. 12G is a keyhole. Addition-
ally, the cross-section has an inner diameter 44 defined by
the fluid passageway 38. It is also to be appreciated that the
inner diameter 44 can be any diameter suitable for the
application of the support assembly 20.

The grooves 46 of the engagement surface 26 are defined
by the polygonal, curved, or combination thereof cross-
sectional profile. The cross sectional profile contains an
inner diameter 44 defined by the fluid passageway 38. The
second material fills the grooves 46 defined by the cross-
sectional profile and the fluid passageway 38. The filled
grooves 46 abut the engagement surface 26 creating a
locking surface 40. The abutment of the engagement surface
26 and the locking surface 40 prevent the rotation of the
coupling component 24 and hose 64 with respect to the
mounting bracket 22.

The first axis 30 is substantially perpendicular to the fluid
passageway 38. The mounting bracket 22 has a first oppos-
ing surface 52 corresponding to the first end 32 of the
coupling component 24. Similarly, the mounting bracket 22
has a second opposing surface 54 corresponding to the
second end 34 of the coupling component 24. The interme-
diate portion 36 of the coupling component 24 has a first
flange 56 and a second flange 58. The first and second
flanges 56, 58 extend radially outward from the first axis 30,
as shown in FIGS. 6-9. The void 28 in the mounting bracket
22 extends through the mounting bracket 22 and the engage-
ment surface 26 and has an outer diameter 60. The first
flange 56 engages the first opposing surface 52 of the
mounting bracket 22 by extending further than the outer
diameter 60 to partially enclose the void 28, and the engage-
ment surface 26, as shown in FIG. 11. The second flange 58
engages the second opposing surface 54 of the mounting
bracket 22 by extending further than the outer diameter 60
to partially enclose the void 28, and the engagement surface
26. The first and second flanges 56, 58 engage the first and
second opposing surfaces, respectively, 52, 54, the void 28
and the engagement surface 26 are completely enclosed.
Additionally, the first and second flanges 56, 58 have an
outer diameter 62 greater than the outer diameter 60 of the
engagement surface 26. This enclosing allows the fluid
passageway 38 to extend from the first end 32 of the
coupling component 24, through the intermediate portion
36, the void 28 and the engagement surface 26, further
extending to the second end 34 of the coupling component
24 being completely sealed.

A cross-sectional view of the support assembly 20 with an
isotoxal star cross-sectional profile is shown in FIG. 8. The
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support assembly 20 is oriented such that the distance
between the fluid passageway 38 and the engagement sur-
face 26 defined by the void 28 is the first thickness T,. The
first thickness T, is filled with the second material to secure
the coupling component 24 to the mounting bracket 22
creating the locking surface 40. The abutting of the locking
surface 40 and the engagement surface 26 prevents the
coupling component 24 and hose 64 from rotating with
respect to the mounting bracket 22.

A cross-sectional view of the support assembly 20 with an
isotoxal star cross-sectional profile is shown in FIG. 9. The
support assembly is oriented such that the distance between
the fluid passageway 38 and the engagement surface 26
defined by the void 28 is the second thickness T,. The
second thickness T, is filled with the second material to
secure the coupling component 24 to the mounting bracket
22 creating the locking surface 40. The abutting of the
locking surface 40 and the engagement surface 26 prevents
the coupling component 24 and hose 64 from rotating with
respect to the mounting bracket 22.

An alternative embodiment of the support assembly 20 is
shown in FIG. 10. The support assembly 20 has a cross-
sectional profile selected from the polygonal, curved or
combination thereof. Wherein the distance between the fluid
passageway 38 and the engagement surface 26 is a first
thickness T, on one side of the support assembly 20 and a
second thickness T, on the opposing side of the support
assembly 20. It is to be appreciated that the possible con-
figurations of the cross-sectional profile could have many
varying thicknesses between the fluid passageway 38 and
the engagement surface 26.

The first and second flanges 56, 58 secure the coupling
component 24 to the mounting bracket 22. The first flange 56
slopes in a direction from the first end 32 toward the
mounting bracket 22 while simultaneously extending radi-
ally from the first axis 30. The second flange 58 also slopes
in a direction from the second end 34 toward the mounting
bracket 22 while simultaneously extending radially from the
first axis 30. The flanges 56, 58 strengthen the support
assembly 20 by bracing the coupling component 24 against
the mounting bracket 22 and resisting any torsional force
that may be experienced by the support assembly 20. It is to
be appreciated, that the flanges may have a varying thickness
proportional to the strength necessary for the application of
the support assembly 20.

The fluid passageway 38 has the inner wall 42 defined by
the inner diameter 44. The thickness of the intermediate
portion 36 partially filling the void 28 and engaging the
engagement surface 26 varies between a first thickness T,
and a second thickness T,. As shown in FIG. 11, the radius
of the engagement surface 26 varies circumferentially about
the first axis 30. The outer diameter 60 of the engagement
surface 26 is substantially circular, the interaction of the
engagement surface 26 and the outer diameter 60 creates
varying thicknesses of the second material partially filling
the void 28.

The varying thicknesses of the second material filling the
space between the inner wall 42 of the fluid passageway 38
and the engagement surface 26 creates a connection between
the mounting bracket 22 and the coupling component 24.
The connection created must be a secure connection to
overcome torsional forces exerted on the first and second
ends 32, 34 of the coupling component 24.

As shown in FIGS. 2, 3, and 6-11 the support assembly 20
is illustrated with a female connection on the first end 32 and
a male connection on the second end 34. It is to be
appreciated that any connector may be on either end of the
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support assembly 20. Additionally, the support assembly 20
may have no connector at all.

Referring now to FIG. 4, the mounting bracket 22
includes a mounting feature 68. In the illustrated embodi-
ments, the mounting feature 68 is shown as a mounting hole,
however other mounting features are contemplated. It is to
be appreciated that the mounting feature 68 can secure the
support assembly 20 in many different fashions. For
example, it could be a stud and nut configuration, a fir-tree
connector configuration, a push-pin clip configuration, an
expanding peg configuration, or a cable tie configuration.
Additionally, the mounting bracket 22 could be sandwiched
between the vehicle and another bracket to secure the
support assembly 20 in place. The mounting feature 68
receives a fastener that secures the support assembly 20 to
the vehicle.

For illustrative purposes the first end 32 of the coupling
component 24 is shown as a connector at a ninety degree
angle. It is to be appreciated that the connector can be at any
angle or in any orientation suitable for the application.

A method of manufacturing the support assembly 20
comprises a step of forming the mounting bracket 22 and
overmolding the coupling component 24 to the mounting
bracket 22. The mounting bracket 22 has the engagement
surface 26 defining the void 28. The coupling component 24
is formed with the first end 32, the second end 34, and the
intermediate portion 36 with the intermediate portion 36
extending through and partially filling the void 28 to define
the fluid passageway 38. The fluid passageway 38 is formed
about the first axis 30 and through the void 28. The inter-
mediate portion 36 is formed with the inner wall 42 facing
the fluid passageway 38 and the locking surface 40 abutting
the engagement surface 26 to prevent rotation of the cou-
pling component 24 with respect to the mounting bracket 22.

The step of overmolding the coupling component 24 may
further include a step of forming the intermediate portion 36
of the coupling component with the first flange 56 engaging
the first surface 52 of the mounting bracket 22. Furthermore,
forming the intermediate portion 36 with the second flange
58 engaging the second surface 54 of the mounting bracket
22. The engaging of both the first and second flanges 56, 58
with the first and second surfaces 52, 54 of the mounting
bracket 22, respectively, affixes the coupling component 24
to the mounting bracket 22.

The step of overmolding the coupling component 24 may
further include a step of forming the varying intermediate
portion 36 having the first thickness T, and the second
thickness T, between the fluid passageway 38 and the
engagement surface 26.

The invention has been described in an illustrative man-
ner, and it is to be understood that the terminology which has
been used is intended to be in the nature of words of
description rather than of limitation. As is now apparent to
those skilled in the art, many modifications and variations of
the subject invention are possible in light of the above
teachings. It is, therefore, to be understood that within the
scope of the appended claims, wherein reference numerals
are merely for convenience and are not to be in any way
limiting, the invention may be practiced otherwise than as
specifically described.

What is claimed is:

1. A support assembly, said assembly comprising:

a mounting bracket comprising a first material with said
mounting bracket presenting an engagement surface
defining a noncircular void along a first axis;

a coupling component comprising a second material dif-
ferent from said first material with said coupling com-
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ponent having a first end, a second end, and an inter-
mediate portion with said intermediate portion
extending through and partially filling said void to
define a fluid passageway about said first axis through
said void with said intermediate portion having an inner
wall facing said fluid passageway and a locking surface
abutting said engagement surface to prevent rotation of
said coupling component with respect to said mounting
bracket;

wherein said mounting bracket has first and second

opposing surfaces and said intermediate portion has a
first flange engaging said first surface and a second
flange engaging said second surface to fully enclose
said void; and

wherein said mounting bracket extends radially from said

first axis and includes a mounting feature for securing
the support assembly to a vehicle.

2. The support assembly as set forth in claim 1, wherein
said engagement surface defines at least one groove with
said groove filled by said second material of said interme-
diate portion to prevent rotation of said coupling component
with respect to said mounting bracket.

3. The support assembly as set forth in claim 1, wherein
said engagement surface defines a plurality of grooves with
said plurality of grooves filled by said second material of
said intermediate portion to prevent rotation of said coupling
component with respect to said mounting bracket.

4. The support assembly as set forth in claim 3, wherein
said plurality of grooves of said engagement surface collec-
tively define a polygonal cross-sectional profile.

5. The support assembly as set forth in claim 4, wherein
said polygonal cross-sectional profile is selected from a
triangular configuration, a rectangular configuration, an iso-
toxal star configuration, and combinations thereof.

6. The support assembly as set forth in claim 1, wherein
said engagement surface defines a closed curve with said
closed curve filled by said second material of said interme-
diate portion.

7. The support assembly as set forth in claim 6, wherein
said closed curve defines a cross-sectional profile selected
from an oval, an ellipse, a curved groove, and combinations
thereof.

8. The support assembly as set forth in claim 1, wherein
said engagement surface has an outer diameter and said first
and second flanges each have outer diameters with said outer
diameter of each of said first and second flanges being
greater than said outer diameter of said engagement surface
to fully enclose said void.

9. The support assembly as set forth in claim 1, wherein
said inner wall defines an inner diameter of said fluid
passageway and a thickness of said intermediate portion
between said inner wall and said engagement surface varies
between a first thickness and a second thickness.

10. The support assembly as set forth in claim 1, wherein
said first end has a female connection.

11. The support assembly as set forth in claim 1, wherein
said first material is a metal.

12. The support assembly as set forth in claim 1, wherein
said second material is a polymer.

13. The support assembly as set forth in claim 1, wherein
said coupling component is overmolded on said mounting
bracket.

14. A fluid system for a vehicle comprising:

a hose for transporting a fluid; and

a support assembly coupled to said hose and adapted to be

coupled to the vehicle, said support assembly compris-
ing:
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a mounting bracket adapted to be secured in the
vehicle, said mounting bracket comprising a first
material with said mounting bracket presenting an
engagement surface defining a noncircular void
along a first axis; and

a coupling component comprising a second material
different from said first material with said coupling
component having a first end, a second end, and an
intermediate portion with said first end being
coupled to said hose and said intermediate portion
extending through and partially filling said void to
define a fluid passageway about said first axis
through said void with said intermediate portion
having an inner wall facing said fluid passageway
and a locking surface abutting said engagement
surface to prevent rotation of said coupling compo-
nent with respect to said mounting bracket;

wherein said mounting bracket has first and second

opposing surfaces and said intermediate portion has

10

15

a first flange engaging said first surface and a second 20

flange engaging said second surface to fully enclose
said void; and

10

wherein said mounting bracket extends radially from
said first axis and includes a mounting feature for
securing the support assembly to a vehicle.

15. The fluid system as set forth in claim 14, wherein said
engagement surface defines at least one groove with said
groove filled by said second material of said intermediate
portion to prevent rotation of said coupling component with
respect to said mounting bracket and said hose.

16. The fluid system as set forth in claim 14, wherein said
engagement surface defines a closed curve with said closed
curve filled by said second material of said intermediate
portion to prevent rotation of said coupling component with
respect to said mounting bracket and said hose.

17. The fluid system as set forth in claim 14, wherein said
inner wall defines an inner diameter of said fluid passageway
with an inner diameter of said hose being substantially
similar to said inner diameter of said fluid passageway, and
a thickness of said intermediate portion between said inner
wall and said engagement surface varying between a first
thickness and a second thickness.
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